A 5.5-kb tfindlll fragment of Synechocystis PCC6803containing a liverwort (ORF316) homolog encoding a putative zinc finger protein was cloned. Nucleotide sequence analysis showed that the homology of the amino acid sequence deduced from the ORF326of Synechocystis PCC6803with the counterparts of a liverwort and tobacco was 50% and 46%, respectively. Synechocystis ORF326also showed 38%homology with the dedB gene in Escherichia coli. The gene organization of the region in these species of organisms was quite different. This suggests that the Synechocystis ORF326and liverwort ORF316 genes may be related to a common regulatory gene, but not photosynthetic gene characteristic to chloroplasts.
The complete nucleotide sequence of chloroplast DNA from a liverwort, Marchantia polymorpha, has been identified.1} Genes have been identified by a computer analysis with GenBank and NBRFprotein databases, but over thirty open reading frames (ORFs) remain unidentified.2) Polypeptides homologous to someof these ORFs are detected in chloroplast genomesfrom higher plants and cyanobacteria,3'4) although their functions are unknown.
An open reading frame (ORF316) consisting of 316 amino acid residues in the liverwort chloroplast genome encodes a polypeptide with one zinc finger motif. Zinc finger motifs are found in DNA-binding proteins such as transcription factors.5~7) Northern hybridization analysis indicated the expression of the ORF316 gene in the liverwort chloroplasts (Ogura et al., unpublished results to the hybridized band was cloned to a plasmid, pUC18, and screened by colony hybridization under the conditions described above. Several positive clones were obtained, and restriction analysis showed they had the same insert (data not shown).
Nucleotide sequence analysis
The restriction map of pSH64-l, one of the positive clones, is shown in Fig. 2 . The nucleotide and amino acid sequences of the 5.5-kb Hindlll insert are shown in Fig. 3 . Several ORFs were also deduced from the nucleotide sequence and named as ORF(/z) with the number (ft) of amino acids encoded. Fig. 4 . The homology of the amino acid sequence of Synechocystis ORF326 with the liverwort ORF316, the tobacco ORF512, and E. coli dedB was 50%, 46%, and 38%, respectively.
Those products have a putative zinc finger motif containing four cysteine residues, although amino acids in the finger loop are not highly conserved. However, these hypothetical polypeptides are highly homologous in a portion of two-thirds of the C terminal, and the homologous regions may have structural importance in the function. The Fig. 4 . Comparison of the Deduced Amino Acid Sequences of Synechocystis ORF326, Liverwort ORF316, Tobacco ORF512, and E. coli dedB. Four cysteine residues in zinc finger motif are boxed. Gaps introduced into the sequences for alignment are indicated by hyphen. Amino acid residues in liverwort ORF316, tobacco ORF512, and E. coli dedB identical to Synechocystis ORF326are denoted by colons. Homology(%) was expressed by the percentages of the numbers of same amino acids of liverwort ORF316, tobacco ORF512, and E. coli dedB, respectively, to 326 amino acids of Synechocystis ORF326. Open boxes represent genes and unknownopen reading frames, and hatched boxes represent ORF326and its homologs. R(CCG) indicates a gene for arginine tRNA.
gene organization of the region around Synechocystis ORF326 was quite different from those around liverwort ORF316and E. coli dedB (Fig. 5) cystis ORF326 may be involved to the expression of a gene under light, possibly by regulation of the mRNA transcription. Gene-tagging experiments using a Synechocystis transformation system is underway to identify the function of Synechocystis ORF326gene.
